Distribution of endogenous and exogenous 5'-nucleotidase on bovine spermatozoa.
A polyclonal rabbit antibody against 5'-nucleotidase purified from bull seminal plasma was used to localize the antigen on bovine spermatozoa. Spermatozoa taken from the ampulla of the vas deferens showed strong immunofluorescence at the anterior rim of the head portion. Evaluation of spermatozoa prepared from different segments of the seminal pathway indicated the presence of the antigen already in rete testis and epididymal spermatozoa. On cryostat sections of testis tissue a positive immunoreaction was found in the anterior head portion of elongated spermatids, but not in earlier forms of sperm development. This distribution corresponded with the enzyme activity and results of Western blotting in extracts of testicular and epididymal spermatozoa. Immunoelectron microscopy of ampullary spermatozoa using antibody detection with gold-labelled anti-rabbit IgG showed a clear-cut labelling of the plasma membrane in the acrosome region. Treatment of ampullary spermatozoa with 0.1% Triton X-100 did not completely remove the immunoreactive material from the acrosome, showing a very stable linkage of the protein to the plasma membrane. Treatment with phospholipase C from Bacillus thuringiensis, however, removed immunoreactive material from the plasma membrane, indicating its binding by a phosphoinositol anchor. Our findings show that endogenous 5'-nucleotidase is present on the plasma membrane covering the anterior head portion of bovine spermatozoa and indicate specialized functions during the acrosomal reaction. Soluble enzyme derived from seminal vesicle secretion covers the whole sperm surface during emission, but is not covalently bound. It provides generalized enzyme activity to the sperm surface in addition to the specialized area of the sperm head.